Phytochrome modulation of ATPase activity in a membrane fraction from Phaseolus.
Membrane-bound phytochrome and ATPase (ATP phosphohydrolase EC 3.6.1.3.) activity extracted from hypocotyl hooks of etiolated Phaseolus aureus Roxb. were both separated from solute proteins by gel filtration on Sepharose C1-2B. The amount of phytochrome detected in the membrane fraction was very small and was not significantly increased by red irradiation (in vivo or in vitro). Membrane-bound ATPase activity was modulated in vitro by the phytochrome in the membrane fraction, being lower after red light than after far-red light. This effect was potentiated by a preliminary light reaction which occurred only in vivo and, in continuous red light, required 60 to 90 s at 25°C. Thus a two minute, in vivo, red irradiation reduced membrane-bound ATPase activity to about half that of the etiolated state. Subsequently bound-ATPase activity was determined by the form of phytochrome (Pr or Pfr) irrespective of whether established in vivo or in vitro. These results indicate that binding or release (of enzyme, cofactors or inhibitors) is not involved in phytochrome modulation of enzyme activity in the membrane fraction.